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UNITED STATES

. WILLIAM M'CCL_AV__E, OF SORANTON,PENNSYLVANIA __

: F_'u EL-F EE DING M EC HA-NI SM FO R_ ' F_U__' RNAC ES.

SPECIFIGATION fermme* pe,rt ef Letters Petent Ne 689 740, de.ted. December 24 1901 |

Applleetlon ﬁled ]E'abruery 13 1901 Serlel Nu 47, 164. (No model)

To-all whom it m»f:w concern S
Be it known that I, WILLIAM MCCLAVE a-

citizen of the United St&teq, residing at Seran-

ton, in the county of Lackawanna and State
of Pennsylvama have mvented cértain new

and useful Improvements in Fuel-Feeding

Mechanism for Furnaces; and Ido hereby de-
clare the following to be a full, clear, and ex-

act description of the 1nventlon snch as will"

enable others skilled in the art to whmh it ap-
pertains to make and usethe same. - =
My invention relates to 1mpr0vemente in

fuel-feeding mechanisms for furnaces where-
by the fuel may be forced into the furnace
regularly and unifor m]y and in oreaterorless’
quantities, as may be requued ‘and Is more

particularly designed for Supplymﬂ‘ fuel to
furnaeee employing stoking-grates..

It also relates to improvements in medmn- -_

isms for furnaces for obtaining easy access to

. the interior of same and for the admission of

25

air above the plcme of the ﬁre surfdee mhen
required. | -

1t eonmsbe in stoking means - for fmnd,ceq

comprising a hopper for delivering fuel to the
- furnace, said hopper being plovuled near the
lower portion of its rear well with an open--

ing, a swinging ﬂ'a,te at the bottom of the hop-
perfor centrollmo* the discharge of fuel there-

from, a door pwoted to the front wall of the

h(:-pper said gate and door each adapted to

close said opening, and a 1e01p100at1n pusher-
‘below the fuel-gate.

It further eonmsts In Stokmﬂ' means for fm-
naces made up of a hopper for deliveringfuel

- to the furnace, a passage-way being pr ev1ded

40
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‘below said hOpper which leads into the fur-
nace, a gate for controlling the discharge of

fuel from the hopper into sald passage-way,

a door arranged near the outer end of said

passage-way for controlling the entrance of
air thereto, and means for foreing the fuel
from the passage-way into the furnaee |

It further consists of certain other novel

constructions and combinations, as will be

hereinafter fully described and set forth.
In the.accompanying drawings, forming

- part of this application, Figure1is a Vertmal

50

- the dead .plate of- the furnace- -grate.

transverse section throuﬂ'h a stoking-hopper

embodying my invention and also 111ustrat,1no' j

the auanﬂement of the same with respect to

lisa flor'ls eleva,blon of Lhe said hopper..
__3 is a detail sectional view showing the man-
‘ner of- mountmg the fnel connollmg gate in
‘the hopper. .~ ~

the top of the grate.

Fig. 2 |

Flﬂ' o

My improved etokmw meelmmem is well .-

~adapted for use in fuma,eea employing grates
‘of all sorts, but is especially applicable to fur-
naces employmw inclined grates which are
adapted to assist in the a‘mknwef fuel. o
improved stoking- h0[}[ret 18 espeel.:tlly de- :
I signed for use in connection with an inclined
'- rrlate such as described and ¢ ].:11111ed by mein
an application for patent of even date here-
‘with, Serial No. 47,163.
”Sw'neu that fuel can be fed continuously and.

6c

My_._'

“The hopperissode-

.J.,t arateofspeed Cory esponding with the speed o
at which the fael is forced down the orate by

‘the grate-operating anechanism. lteelf the
structm e being. sueh dlbO that the fuel can be
checked to allow a chance to gain accesstothe

top of the grate from the turnaee front when -

| it 1S needful to bank the fire or to performn
' some other operation on the grate-surface.
!'In this instance also the amount of air which .
is admitted to the top of the grate when the .
fires are banked can be controlled to a nicety.

In constructing sucha Stol{mn'-hopper I pref-
erably arrange the same upon the front of

the furnace immediately above. the dead-
plate thereof, the sald hopper 1 being formed -

with a rear plate, as 2, end plates 3 3 and a
front plate 4, which latter is 1uelmed from
the front toward the rear, as illustrated in :
Fig. 1 of the drawings.-

The rear plate 2 of
the hopper is secured to the furnace-strue-:.

ture in such manner as to leave an air-space,

75

30 :

85-

as at 5, behind the same, whereby the hop-._*"

per-is Dmtected from extreme heat; and this

space may also be employed to ﬂupply air to

_the top of the grate, it being preferable to lo- -
cate to the rear elde of the plate 2 and below
‘the air-spaces 5 a twyer 6, provided with
| suitable openings or passages, as 7 7, of ap-

go

95

propuate size to admit the proper quantlty |

of air to prevent the formation of smoke at

used, as at 8, SIIIIIL;L[‘ to the rear wall of the
-hopper for formmcr the rear wall of the space
5. Some of the b1 icks, as 9, of the furnace-
arch may be secured or suspeuded from the -
said plate 8 by means of suspending-rods 10,

as illustrated in the drawings.

This. struc-

“Another plate may be

| ole
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door 11 at the bottom of the hopper.

.the hopper.

2

ture is convenient and forms a good backing
for the hopper in a furnace of the character
shown. This structure, however, is not es-
sential to the invention, as other structures
may be employed in connection with the
hopper. |

At the lower end of the front plate 4 issus-
pended a swinging door or gate, as at 11,
which 18 journaled at its ends in journal-
blocks 12, secured to the end walls 3 of the
hopper. These journal-blocks 12 are prefer-
ably bolted, as at 13 13, to the inner surfaces
of the said wall and are provided with jour-
nal-bosses 14 14, which project through ap-
ertures 15, formed in the said end walls 3.
The trunnions formed at the ends of the said
gate 11 extend through the said apertures,
and at one end of the hopper one of the said
trunnions is preferably extended a sufficient
distance to receive a ratchet-wheel, as 16,
which is controlled by a pawl 17, pivoted to
the end wall of the hopper. This trunnion
also projects bLeyond the ratchet-wheel 16
and has secured to it a lever-stub, as 18,
which may be engaged by a socketed lever
for turning the trunnion and swinging the
The
swinging door 11 is soarranged that when itis
swung upwardly its lower edge will meet the
lower edge of the rear wall of the hopper and
may thus be made to completely shut off the
flow of fuel from the hopper at any time.

The said door 11 may be held in any desired
position by the pawl 17 engaging the teeth of
the ratchet-wheel 16, and thus the door may

be heldin any intermediate position for regu-

lating the amount of fuel which passes outof
The upper edge of the door 11
1s preferably rounded, so as to fit snugly be-
neath the lower edge of the hopper-front 4,
forming a close joint at this point no matter

- what the position of the said door.

45

It is desirable at all times to regulate the

amount ot air which may be permitted to en-
ter the furnace at the point where the fuel

~enters the same, and in order to have this

- within the complete control of the furnace

operators I employ an outer swinging door

13, which is pivoted at suitable points—say

59O

at 20 20—upon the front surface of the in-
- clined wall 4 of the hopper. _
-lower edge is adapted to rest when closed

This gate at its

- - agalnst the sealing-rib, as at 21, formed upon

55

- a lower cross or bottom plate 22 of the hop-
per.

By raising the door 19 from the said

Tib 21 a greater or less quantity of air may

6o

be permitted toenter the hiopper at this point,
or the air may be entirely excluded from the
furnace when the hopper is feeding fuel to
the grate. - A convenient mode of raising the
said door 19 is illustrated in the drawings, in
which it will be seen a chain, as 23, may be
attached to the door by means of an aper-
tured lug 24, formed thereon, the said chain
passing upwardly over a pulley 25, pivotally
mounted on the end of thehopper. The free

end of the chain will extend downwardly | brackets 306,

689,740

| from the said pulley 25 and may be provided

with a handle, as 26, by which the said chain
may be pulled. This handle 26 may be in
the form of a counterbalance for the door, if

desired, so that the dgor may be held open at

different positions for regulating the amount
of air permitted to enter at this point. This
door forms an immportant feature of the pres-
ent Invention, for when the fuel is checked
in its flow by closing the gate 11 a large space
would be left open at the top of the grate

through which air wounld be admitted, and

this would be objectionable, since it would
permit the inflow of too large a quantity of
air atthispoint. Thedoor 19, therefore, may
be advantageously used at this time to en-
tirely exclude the air or to admit small or
large quantities of the.same. |
The stoking-hopper is preferably arranged

immediately above the dead-plate 27 of the

furnace, and in order to force the fuel down-
wardly from such dead-plate as it drops from
the hopper I employ a reciprocating slide or
pusher, as at 28, which is adapted to work
between the upper surfaces of the dead-plate
and the lower surfaces of the hopper-bottom
plate 22. The lower edge of the said bottom
plate 22 is preferably arranged to come very
closely to the upper edge of the said pusher
23, 80 that the fuel will not be carried up-
wardly behind the said plate by the action of
the pusher 28. . The pusher 28 is made of an
elongated body portion having downwardly-
projecting strengthening-webs. Two of the
said webs, as 29 and 30, form tke front and
rear walls of the pusher, respectively. While
the pusher may be constructed to operate
upon a horizontal dead-plate, it is preferable
to employ an inclined dead-plate, as shown
In the drawings, and to construct the said
pusher of such shape as to be capable of ac-
tion between an inclined dead-plate and an
inclined bottom plate 22, I therefore ar-
range the walls 29 and 30 and the strength-

75
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ening-ribs in a vertical plane, the upper sur-

faces of the said pusher being inclined there-
to. The forward edge of the pusher is adapt-
ed to extend a suitable distance beyond the
front edge of the plate 22 and will force all
fuel which drops in front of the same from
the hopper down to the dead-plate and onto
the top of the grate. In order to render the
operation of the pusher without a great deal
of friction, I preferably mount the pusher on
antifriction-rollers, as at 31, which are pref-
erably pivoted upon studs 32, secured to the
inner surfaces of the end walls of the pusher.
These antifriction -rollers 31 project suffi-
ciently below the lower edge of the pusher to
support the same at a slight distance from the
surface of the dead-plate. In order to recip-
rocate the said pusher, I connect the same, by
means of rods or links 33, with actuating-arms
54 outside the furnace-front, the said links 33
projecting through suitable openings in the
said front. These arms 34 are pivoted upon
which are riveted to the furnace-

115
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butl prefel ably opuate the.same in connec-

10

tion with the grate-operating mechanism illus-
‘trated and desr*rlbed in t‘le application for
‘patent above referred to.
opera,tmﬂ'the mechanism, ILWIH be seen, con-
. sists in connecting the said armns, by means
- of links or rods 37 ‘with arms 38, secured to |
the rock-shaft 39, whleh is mmmted beneath

- the dead-plate 27,
rocked in any Sulta,hle manner, but is pref-

~This manner of

The shaft 39 may be

.~ erablyoperatedin conjunction with the move-

_ -15

| nected by means of another link 43 with an |

20 -actuatmfr rocking lever. 44. This lever 44 18

2

block 47, arranged in aswinging yoke 48.

“this application.

“ment of the stoking- orate bars of thefurnace-.

orate. As shown in the drawings, the rock-

shaft is prm*lded with ‘an arm 40, which is
connected, by means of link 41, wn;h the up-

per grate- bar 42, the said arm bemn‘ also con-

loosely pwoted upon the shaft 45, which is
arranged just inside the furnace- front. The

B upperendoflhelockmn‘Ievel 441s connected,

by means of a link 46, with an adjustable
A

power rock-shaft as 49, 1s alrdnwed outside

the furnace- door and carries the yoke 48.
The block 47 is adjustable in the yoke 48, as
‘deseribed in the application referred to above

and therefore needs no further descriptionin

 will thus transmit motion thIOUﬂ‘h the links

35

and levers described to the roc k-shafb 30, and

the arms 34, above desecribed, will cause a re-

ciprocation of the pusher 28 in correspond-

ence with the movement of the upper grate--

bar 42. This is desirable, since the pusher

- will alwms supply enough fuel to oceupy the

40_

45

. space left by the fuel pushed down the grate
through the operation of the upper g n'late bar
and will p1event the forming of a gap in the.

fuel at this point. 1t Would be also undesir-

able to force a greater quantity of fuel upon
 the grate than could be disposed of by the
upper grate-bar, as this would cause the fuel
It will

to pile up on the grate at this point.

~of course be apparent that I might use any

50

direct means for Operatmﬂ‘ the pusher 28 with-

out departing in the least from the. sp1r1t of
my invention. -
‘In furnaces employmﬂ‘ two or more or ate-

: '_sect.lons it 18 prefelable to provide a hopper

55

for each grate-section, and each hopper will
be promded with its own gate 11, door 19, and

pusher 28. Of course a hopper LOllld be con-

structed to extend entirely across one furnace
whether the same had twoor more grate-sec-

tions; but this would render the doors unneec-

. essarily heavy and more difficult to operate,

6o

- parent that my lmproved stoking-hopper is
well adapted for use in connection with 1n-
clined stoking-grates and capable of adjust-
-ment 1:0 accommodate itself to a grate or fur-

and the more desirable way is to provide a

separate hopper for each arate-section.
From the above deserlptmn it will be ap-

‘Motion may be 1mpa,1 ted to these
| .a,ctuatmﬂ'-m ms 34 34 in any deswed manner;

The rocking of the shaft 48 |

of the door 19 in connectlon with the gate 11
‘makes it possible also to gain access to the
upper surface of the grate at any time with-

out-having to empty the hopper of its fuel,a . =
feature which has not been heretofore em- -~ -
bodied in hopper mechanisms of a similar o

character.
While 1 have shown the door 19 as pwoted

nace to Whieh 1t mwhb be applled The use -

70
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ab its upper edge, it will be evident that it can
be pivoted at ltq lowe1 edge and opened down-

wardly. It also mightbe hinged atits end or

could be hinged at, both ends and open from
the center each way, all mthm Lhe splrlt of
the invention.

Having thus deseribed my invention, what

T claim, and desire to secure by Letters Pat-

ent 1§~—

1. In stoking means for furnaces the com-
bination of a hopper for delivering fuel to the

80_  

furnace, said hopper being provlded near the

Jlower por tion of its rear Wdll with an opening
, | a swinging gate at the bottom of the hopper

for contr ollmﬂ* the discharge of fuel there-

from, a door pwoted to the front wall of the
'hopper said gate and door each adapted to
close said opemn g and a reciprocating pusher

below the fuel - - gate, substantlally as de—
scribed.

2. Iu stokmﬂ' means fOl‘ fur naees, the com:- -

bination of a hoppe1 for delivering fuel to the

fnrnace arranged-abovethe dead- plate of said
furnace, said hoppel being provided near the

lower portion of its rear wall with an opening,

90
9!

160

| a- swinging gate at the bottom of the hoppel_ |

for COIltrOllmﬂ‘ the discharge of fuel there-

from, a pwoted door on the front wall of the
__hopper said gate and door beingeach adapted |
to close the sald opening and a reciprocating

pusher adapted to travel back and forth on

otal pomts and holdmcr 1t in various adjust-

able positions, a door plvoted on the front
‘wall of the hopper, said gate and door being

each adapted to close said opening, and means

below the fuel-gate for forcing fuel into the

furnace, substantlally as described. |
4. In stoking means for furnaces, the com-

105

the dead-plate beneath the hopper for forcing
the fuel intothe furnace, bubstantla,lly as de-
seribed. - |
3. In a stokmfr means for f u rna,ces, the

‘combination of a h0pper for delivering fuel to
‘the furnace, said hopper being provid led near
‘the lower portlon of its rear wall with an open-
ing, a swinging gate at the bottom of the hop-

per for controlhnﬂ' the dlscha,rge of fuel there-
| froin, means for swinging the gate on its piv-

110
115

120

bination of a hopper for delivering fuel to the

furnace, said hopper being pr 0v1ded near the

125

lower por tion of its rear wall with an open-
ing, a swinging gate at the bottom of the hop-

same, a,

per for controllmcr the discharge of fuel there-
from, a ratchet- Wheel secured to one of the.
| trunnions of said oate, a pawl for holding the
a, lever-stub secured to the end of one

130

of the gate- trunmons whereby a socketed le-




[O

5

" 689,740

ver may be employed for operating the swing- | be imparted to the pusher when it is recipro-

ing gate, a door pivoted to the front wall of
the hopper, said gate and door being each
adapted to close said opening, and recipro-
cating means below the hopper for foreine fuel
into the furnace, substantially as deseribed.

5. In stoking means for furnaces, the com-

bination of a hopper for delivering fuel to the

furnace, said hopper being provided near the
lower portion of its rear wall with an open-
Ing, a swinging gate at the bottom of the hop-
per for controlling the discharge of fuel there-
from, a door pivoted to the front wall of the
hopper, the said gate and door being both
adapted to cluse said opening, a reciprocating
pusher below the fuel-gate, and wheels sup-

- porting said pusher, whereby it may be easily

20
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moved back and forth, substantially as de-

scribed.

6. In stoking means for furnaces, the com-
bination of a hopper for delivering fuel to the
furnace, said hopper being provided near the

lower portion of its rear wall with an open-

ing, a swinging-gate at the bottom of the hop-
per for controlling the discharge of fuel there-
from, a door pivoted to the front wall of the
hopper, the gate and door being both adapt-
ed to close said opening, a reciprocating
pusher below the fuel-gate, actuating-arms
mounted outside the furnace-front and con-
nected with the pusher, and means for mov-
ing the arms back and forth upon their piv-
otal points for reciprocating the pusher, sub-
stantially as deseribed. |

7. In stoking means for furnaces, the com-

bination with a hopper for delivering the fuel

to the furnace, said hopper being provided
near the lower portion of its rear wall with an
opening, a swinging gate at the bottom of the
hopper, for controlling the discharge of fuel
therefrom, a door pivoted to the front wall of
the hopper, the gate and door bLeing both
adapted to close said opening, a reciprocat-
ing pusher located below the hopper, links
pivotally counnecting the said pusher with
operating means outside the furnace-front,
levers pivoted to said front and conneected
with said links, a rock-shaft mounted be-
neath the dead-plate of the furnace for con-
necting the said levers, and adjustable means
for varying the extent to which the shaft is

rocked, whereby a greater or less force may |

cated, substantially as deseribed.
8. Instoking means for furnaces, the com-
bination with a hopper provided near the

i lower portion of its rear wall with an.opening,

35

of & swinging gate at the bottom of the hop-

per, for controlling the discharge of fuel
therefrom, a door pivoted to the front wall of
the hopper, said gate and door being each

‘adapted to close said opening, a reciprocat-

ing pusherbeneath the fuel-gate, a rock-shaft
mounted beneath the dead-plate gate and
connected with said pusher for actuating the
same, one or more of the grate-bars of the
furnace being connected with the said rock-
shaft, levers and links connecting said rock-
shaft with a swinging yoke outside the fur-
nace-front, means for varying the amount of
movement imparted by the yoke, an outer

shaft carrying said yoke, the construction be-

ing such that motion will be imparted to the
pusher beneath the hopper, which corre-
sponds exactly with the motion imparted to
one or more of the grate-bars of the furnace,
substantially as deseribed.

9. In stoking means for furnaces, the com-

bination of ahopper arranged above the dead-
plate of the furnace, a passage-way being
formed between the dead-plate and the hop-
per for admitting air to the top of the furnace-
grate, a bottom plate in said passage-way

forming between it and the dead-plate, a re-

cess for a pusher for forcing fuel from the

‘passage-way into the grate, a swinging gate

at the lower end of the hopper’s front wall,
adapted to control the discharge of fuel from
the bottom of the hopper, said gate when in
its open position resting against the said plate
in the passage-way, a door pivoted to the
front wall of the hopper and engaging a
flange on the passage-way plate, and Imeans
for raising and lowering the door whereby
alr may be admitted to the passage-way at

this point or may be entirely shut off from

the same, substantially as described.
In testimony whereof I hereunto affix my
signature in presence of two witnesses.

WILLIAM McCLAVE.

Witnesses:
IFENTON S. BELT,
RICHARD B. CAVANAGH.
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